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(54) FLUID BEARING DEVICE AND MAGNETIC DISK STORAGE 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
fluid bearing device capable of preventing 
a leakage of lubricant by repelling 
lubricant securely by an oil repellent film 
and having high reliability to provide a 
magnetic disk provided with the same. 
SOLUTION: When lubricant 10 contains a 
component of at least either of 
hydrocarbon oil and ester oil and the oil 
repellent film 12 is a film of at least either 
of fluorine system and silicone system, 
surface tension of the lubricant 10 is set 
to be larger than critical surface tension 
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of the oil repellent film 12 by 5 mN/m or more. Moreover, when the 
lubricant 10 is fluorine system lubricant, surface tension of the fluorine 
system lubricant 10 is set to be larger than critical surface tension of 
the oil repellent film 12 by 8 mN/m or more. 
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CLAIMS 

[Claim(s)] 

[Claim 1] It is filled up with lubricant between the body of revolution 
supported by a shank and this shank free [ rotation ]. It is the liquid 
bearing equipment in which the oil-repellent film which prevents leakage 
of said lubricant to the shank or body of revolution near a liquid 
junction side of said lubricant was formed. Liquid bearing equipment 
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with which said oil-repellent film is one [ at least ] coat of a fluorine 
system or a silicone system, and said lubricant enlarged 5 or more 
mN/m of surface tension of said lubricant rather than the critical 
surface tension of said oil-repellent film including one [ at least ] 
component of a hydrocarbon system oil or an ester system oil. 
[Claim 2] Liquid bearing equipment which it is the liquid bearing 
equipment in which the oil-repellent film which is filled up with lubricant 
between the body of revolution supported free [ rotation ], and 
prevents leakage of said lubricant by the shank and this shank to the 
shank or body of revolution near a liquid junction side of said lubricant 
was formed, and said lubricant is fluorine system lubricant, and enlarged 
8 or more mN/m of surface tension of this fluorine system lubricant 
rather than the critical surface tension of said oil-repellent film. 
[Claim 3] Liquid bearing equipment according to claim 2 with which 
fluorine system lubricant contains either [ at least ] a perfluoro 
polyether or a perfluoro polyether derivative. 

[Claim 4] Liquid bearing equipment according to claim 2 or 3 whose oil- 
repellent film is a coating coat. 

[Claim 5] Liquid bearing equipment given in either of claim 2 to claims 4 
whose oil-repellent film is a fluorine system coat. 
[Claim 6] The magnetic disk drive which it is the magnetic disk drive 
which was filled up with lubricant between the body of revolution 
supported free [ rotation ], and carried the liquid bearing equipment in 
which the oil-repellent film which prevents leakage of said lubricant was 
formed in the shank or body of revolution near a liquid junction side of 
said lubricant, said lubricant is fluorine system lubricant, and said oil- 
repellent film is a fluorine system coat, and enlarged 8 or more mN/m 
of surface tension of said lubricant rather than the critical surface 
tension of said oil-repellent film by the shank and this shank. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a means to prevent 
leakage of lubricant especially, about the magnetic disk drive which 
carried the dynamic pressure liquid bearing equipment and this which 
are used for a spindle motor etc. 
[0002] 

[Description of the Prior Art] Drawing 5 shows conventional liquid 
bearing equipment. The end of the fixed shaft 2 with which the dynamic 
pressure generating slots 4a and 4b were formed in the peripheral face 
is pressed fit in the base 1, a thrust plate 3 is fixed to the other end, 
and the shank is formed. The sleeve 5 is pressed fit in the inner skin of 
the hub 6 for attaching a magnetic disk etc., the thrust flange 1 1 is 
attached in the end of this sleeve 5, and body of revolution is formed. 
And the fixed shaft 2 is inserted in the bearing hole of a sleeve 5 so 
that the thrust flange 1 1 and a thrust plate 3 may counter, it fills up 
with lubricant 10 between a shank and body of revolution, and body of 
revolution is supported by the shank free [ rotation ]. 
[0003] Moreover, a stator coil 9 is formed in the wall formed in the base 
1, the Rota magnet 7 is attached in an opposed face with the stator coil 

9 of a hub 6 through Rota York 8, and the motorised section is 
constituted. 

[0004] If a sleeve 5 and a hub 6 carry out a rotation drive by this 
motorised section, dynamic pressure will occur to lubricant 10 
according to a pumping operation of the dynamic pressure generating 
slots 4a and 4b formed in the fixed shaft 2, and rotation support of a 
shank and the body of revolution will be carried out by non-contact. 
[0005] Although held inside bearing with surface tension, when lubricant 

10 disperses by the rotation drive of bearing equipment or the lubricant 
10 with which it filled up between a shank and body of revolution oozes 
out, it will produce the contamination to poor rotation and the exterior 
of bearing. In order to prevent leakage of such lubricant 10, the oil- 
repellent film 12 with the property which crawls lubricant 10 is formed 
in the lower limit side of a sleeve 5. 

[0006] 

[Problem(s) to be Solved by the Invention] It is formed from a viewpoint 
that this oil-repellent film 12 should just be what crawls lubricant 10 
moderately, and importance was not attached to especially the force 
(the "crawling force" is called hereafter) that crawls lubricant 10. For 
example, with the liquid bearing equipment used for an optical disk unit, 
since it excels in thermal resistance or chemical stability and the 
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lubricant 10 of the small fluorine system of the temperature change of 
kinematic viscosity is used, the oil-repellent film 12 of the silicone 
system which is easy to crawl the lubricant 10 of this fluorine system 
as oil-repellent film 12 is used. 

[0007] however, with rotation[ high-speed ]~izing of bearing equipment 
in recent years, the surface tension of lubricant 10 declines by the 
temperature rise by generation of heat of the motor section, or the 
frictional heat of bearing, or the bearing equipment which formed the 
above-mentioned conventional oil-repellent film 12 by increase of the 
centrifugal force concerning lubricant 10 being remarkable — the 
leakage from the bearing of lubricant 10 — enough — it cannot protect 
— scattering of lubricant 10 — it oozes, ** is invited and it is easy to 
cause contamination of poor rotation of bearing, and the exterior. 
[0008] Moreover, when carried in a magnetic disk drive, the polysiloxane 
produced from a silicone coat sticks to a magnetic disk or a head, and 
it has a bad influence on the sliding, and although the liquid bearing 
equipment using the oil-repellent film 12 of a silicone system can be 
carried in an optical disk unit as mentioned above, since there is a 
possibility of causing a record playback error and a head crash, there is 
a problem of being inapplicable in a magnetic disk drive. 
[0009] This invention solves said trouble and it aims at offering the 
magnetic disk which carried the reliable liquid bearing equipment and 
this reliable which crawl lubricant certainly and can prevent leakage of 
lubricant with the oil-repellent film. 
[00 1 0] 

[Means for Solving the Problem] The liquid bearing equipment of this 
invention is characterized by the surface tension of lubricant 
constituting so that only a proper value may become large rather than 
the critical surface tension of the oil-repellent film while it regulates 
the combination of lubricant and the oil-repellent film. 
[001 1] According to this this invention, even if increase of a 
temperature rise or a centrifugal force arises by high-speed rotation, 
the crawling force of the oil-repellent film is maintained and leakage of 
lubricant can be reduced. The magnetic disk drive of this invention is 
characterized by making the configuration of lubricant and the oil- 
repellent film special. 

[0012] According to this this invention, a magnetic disk drive with high 
dependability without a record playback error or a head crash is 
realizable. 
[0013] 

[Embodiment of the Invention] The liquid bearing equipment of this 
invention according to claim 1 is filled up with lubricant between the 
body of revolution supported by a shank and this shank free [ rotation ]. 
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It is the liquid bearing equipment in which the oil-repellent film which 
prevents leakage of said lubricant to the shank or body of revolution 
near a liquid junction side of said lubricant was formed. Including one 
[ at least ] component of a hydrocarbon system oil or an ester system 
oil, said oil-repellent film is one [ at least ] coat of a fluorine system or 
a silicone system, and said lubricant is characterized by making surface 
tension of said lubricant larger 5 or more mN/m than the critical 
surface tension of said oil-repellent film. 

[0014] According to this configuration, by giving the difference of the 
critical surface tension of the oil-repellent film, and the surface tension 
of lubricant more than fixed, scattering and the blot broth of lubricant 
can be prevented certainly and reliable liquid bearing equipment can be 
realized also according to the fall of the surface tension of the lubricant 
accompanying the temperature rise by generation of heat of the motor 
section, the frictional heat of bearing, etc., and increase of the 
centrifugal force accompanying high-speed rotation. 

[0015] The liquid bearing equipment of this invention according to claim 

2 is the liquid bearing equipment in which the oil-repellent film which is 
filled up with lubricant between the body of revolution supported free 

[ rotation ], and prevents leakage of said lubricant by the shank and this 
shank to the shank or body of revolution near a liquid junction side of 
said lubricant was formed, and said lubricant is fluorine system lubricant 
and it is characterized by to make surface tension of this fluorine 
system lubricant larger 8 or more mN/m than the critical surface 
tension of said oil-repellent film. 

[0016] The liquid bearing equipment of this invention according to claim 

3 is characterized by fluorine system lubricant containing either [ at 
least ] a perfluoro polyether or a perfluoro polyether derivative in claim 
2. 

[0017] According to this configuration, it is equal to use by the 
pyrosphere, and the small liquid bearing equipment of the torque 
fluctuation by temperature can be realized. The liquid bearing 
equipment of this invention according to claim 4 is characterized by the 
oil-repellent film being a coating coat in claim 2 or claim 3. 
[0018] According to this configuration, moreover, the oil-repellent film 
can be easily formed by the low price, and another function can be 
easily given after formation of the oil-repellent film by moreover 
distributing and dissolving various kinds of ingredients in coating liquid. 
[0019] The liquid bearing equipment of this invention according to claim 
5 is characterized by the oil-repellent film being a fluorine system coat 
in either of claim 2 to claims 4. According to this configuration, the 
liquid bearing equipment which can be carried also in a magnetic disk 
drive is realizable. 
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[0020] The magnetic disk drive of this invention according to claim 6 It 
is filled up with lubricant between the body of revolution supported by a 
shank and this shank free [ rotation ]. It is the magnetic disk drive 
which carried the liquid bearing equipment in which the oil-repellent film 
which prevents leakage of said lubricant was formed in the shank or 
body of revolution near a liquid junction side of said lubricant. Said 
lubricant is fluorine system lubricant, and said oil-repellent film is a 
fluorine system coat, and it is characterized by making surface tension 
of said lubricant larger 8 or more mN/m than the critical surface 
tension of said oil-repellent film. 

[0021] Hereafter, the gestalt of each operation of this invention is 
explained using dra wing 1 - drawing 4 based on an example. In addition, 
the same sign is attached and explained to what makes the same 
configuration as dr awing 5 which shows the above-mentioned 
conventional example. 

[0022] (Gestalt 1 of operation) As shown in drawing 1 , in the liquid 
bearing equipment constituted like drawing 5 , taper section 2a and 2b 
are formed in the end face section of the fixed shaft 2, and the oil- 
repellent film 12 is applied to the end face and taper section 2b of a 
sleeve 5 near a liquid junction side of lubricant 10. 

[0023] In the liquid bearing equipment constituted as mentioned above 
this invention person It is that only a proper value enlarges surface 
tension of lubricant 10 rather than the critical surface tension of the 
oil-repellent film 12 paying attention to the critical surface tension 
which is the physical properties of a proper as an index of the crawling 
force of the oil-repellent film 12. It found out that the crawling force of 
the oil-repellent film 12 was maintained, and leakage of lubricant 10 
could be prevented by use by the pyrosphere, the temperature rise 
accompanying rotation[ high-speed ]-izing, etc. 

[0024] In addition, as an index of the crawling force of the oil-repellent 
film 12, in a solid-liquid interface, a solid-state cannot be damp easily 
into a liquid, and when smaller, solid surface energy, i.e., surface 
tension, than the surface tension of a liquid, generally critical surface 
tension is used here, because measurement of solid surface tension is 
difficult. Moreover, if critical surface tension sets surface tension of 
theta and its liquid to gamma for the contact angle which the 
homologous series of an organic liquid compound show on a solid-state 
side, straight-line relation will be obtained as costheta and the relation 
of gamma will serve as a value of gamma equivalent to theta= 0 at that 
time, costheta=1 [ i.e., ]. 

[0025] In order to investigate the relation between the surface tension 
of lubricant 10, and the critical surface tension of the oil-repellent film 
12, the lubricant 10 of a constant rate was specifically dropped on the 
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oil-repellent film 12, and the relation between lubricant 10 when fixed 
time amount passes, the contact angle of the oil-repellent film 12, and 
the difference of the surface tension of lubricant 10 and the critical 
surface tension of the oil-repellent film 12 was measured under 20- 
degree-C ambient atmosphere. 

[0026] Since it was held with the surface tension at bearing and the 
one where surface tension is higher was desirable for preventing the 
leakage and blot from bearing, the lubricant 10 containing one [ at 
least ] component of the hydrocarbon system currently used from 
before or an ester system was used for the lubricant 10 to be used. 
Moreover, the oil-repellent film 12 of a fluorine system was used for the 
oil-repellent film 12. 

[0027] The obtained measurement result is shown in drawing 2 . In 
addition, a continuous line A shows the measurement result at the time 
of using the lubricant 10 of a hydrocarbon system and an ester system, 
and a continuous line B shows the measurement result at the time of 
using fluorine system lubricant. 

[0028] As shown in a continuous line A, when a hydrocarbon system 
and ester system lubricant 10 were used, when the difference of 
surface tension and critical surface tension became smaller than near 5 
mN/m, the contact angle became small rapidly, and the crawling force 
of the oil-repellent film 12 became weaker. 

[0029] The same inclination was seen, when the difference of surface 
tension and critical surface tension was smaller than near 8 mN/m, the 
contact angle became small rapidly, and in 5 or less mN/m, lubricant 10 
was especially damp, it spread, and the case of fluorine system 
lubricant 10 also stopped moreover, also showing a contact angle. 
[0030] Thus, although the reason a hydrocarbon system and ester 
system lubricant 10 differ in the property of a contact angle from 
fluorine system lubricant 10 is not certain, since lubricant 10 and the 
oil-repellent film 12 are of the same kind when fluorine system lubricant 
10 and the fluorine system oil-repellent film 12 are combined, it is 
thought by the interaction which shows compatibility that it is for 
concordance or a cone. 

[0031] In addition, also when the silicone system oil-repellent film was 
used as oil-repellent film 12, the almost same measurement result as 
the above was obtained. Therefore, it is that in which lubricant 10 
contains one [ at least ] component of a hydrocarbon system oil or an 
ester system oil in the liquid bearing equipment shown in drawing 1 . 
When the oil-repellent film 12 is one [ at least ] coat of a fluorine 
system or a silicone system By considering surface tension of lubricant 
12 as the configuration which enlarged 5 or more mN/m rather than the 
critical surface tension of the oil-repellent film 12, also by the 
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temperature rise or high-speed rotation, the flipping effectiveness of 
the oil-repellent film 12 can be maintained, leakage of lubricant 10 can 
be prevented, and reliable liquid bearing equipment can be realized. 
[0032] Moreover, when lubricant 10 is fluorine system lubricant 10, the 
same effectiveness as the above is acquired by making surface tension 
of this fluorine system lubricant 10 larger 8 or more mN/m than the 
critical surface tension of the oil-repellent film 12. 
[0033] As lubricant 10 containing one [ at least ] component of the 
hydrocarbon system used with the gestalt of this operation, or an ester 
system, ester systems, such as synthetic hydrocarbons, such as a 
hydrocarbon of a mineral system and the Pori alpha olefin, monoester, 
diester, and a polyol ester, etc. are mentioned, for example, since [ with 
the balance of the engine performance sufficient / lubricant ] these 
lubricant 10 has the wide selection range of kinematic viscosity or 
surface tension, it can be chosen as arbitration according to the 
purpose and application of liquid bearing equipment, and is independent 
— or it can be made to be able to mix and can use. 

[0034] What is excellent in thermal resistance or chemical stability, and 
moreover contains at least one side of the small perfluoro polyether or 
small perfluoro polyether derivative of the temperature change of 
kinematic viscosity as lubricant 10 of a fluorine system can use it 
suitably. 

[0035] To these lubricant 10, as long as it is extent which does not 
spoil the property, additives, such as an antioxidant, an extreme 
pressure agent, an oily agent, a rusr-proofer, a pour point depressant, 
an electro-conductivity applying agent, metal deactivator, and a 
viscosity index improver, may be added in the combination of arbitration 
for the purpose of improvement and a complement of the engine 
performance. 

[0036] As fluororesin which forms the oil-repellent film 12 
Polyvinylidene fluoride (PVDF) Pori polytetrafluoroethylene (PTFE), 
vinyl fluoride (PVF) Ethylene / tetrafluoroethylene copolymer (ETFE), 
ethylene / chlorotrifluoroethylene copolymer (ECTFE), 
Polychlorotrifluoroethylene resin (PCTFE), tetrafluoroethylene / 
perfluoroalkyl vinyl ether copolymer (PFA), Tetrafluoroethylene / 
hexafluoropropylene copolymer (FEP) may be mentioned and the part 
may be permuted by functional groups, such as a hydroxyl group, a 
carboxyl group, an amino group, an isocyanate radical, and an epoxy 
group, these — independent or mixing — or copolymerization can be 
carried out and it can use. 

[0037] Moreover, as a commercial item, if it is water-repellent ** oil 
repellent agents, such as Sumitomo 3M Fluorad FC, and 
SUMIFURUNON FP by SAKATA INX CORP., SAITOPPU by the Asahi 
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glass company, the same effectiveness will be acquired. The crystalline 
or amorphous perfluoro system resin which has lower critical surface 
tension especially can use it suitably especially. 

[0038] Moreover, as silicone system resin which forms the oil-repellent 
film 12, silicone resin, such as poly dimethylsiloxane (PDMS), was 
mentioned and the part could denaturalize by the ether, an amine, 
epoxy, alkyd, phenyl, alkyl, etc. Moreover, independent or the thing 
which can be mixed, can use and has lower critical surface tension is 
desirable in these like fluororesin. 

[0039] The oil-repellent film 12 dissolves above-mentioned fluororesin 
or silicone system resin in coating liquid, applies it to predetermined 
parts, such as taper section 2b of the lower limit side of a sleeve 5, and 
the fixed shaft 2, if it is the coating coat formed by ordinary 
temperature or stoving, can simplify a process and a facility compared 
with the case where surface treatment is carried out by fluorination 
plasma treatment etc., and, moreover, can form them by low cost easily. 

[0040] The method of application of coating liquid can choose a spin 
coat, a DIP coat, a spray coat, an imprint coat, a potting coat, brush 
coating, etc. as arbitration according to the magnitude and the 
configuration of a member. 

[0041] Moreover, if various kinds of ingredients are distributed and 
dissolved in coating liquid, after forming the oil-repellent film 12, 
another function can also be given easily. Moreover, in order to 
discriminate from the fixed shaft 2 or a sleeve 5, the above-mentioned 
oil-repellent film 12 is made to contain a pigment and a color, and may 
be colored by black or the color of white and others. Moreover, a 
dispersant may be added in order to distribute homogeneity. As for 
additives other than these resinous principles, it is desirable to minimize 
in the range in which the oil-repellent ability or adhesion of the oil- 
repellent film are not reduced. 

[0042] the following — this (gestalt 1 of operation) — an example and 
the example of a comparison are shown as an example which can be 
set. 

In the liquid bearing equipment shown in example 1 drawing 1 , surface 
tension used the polyol-ester lubricant of 34 mN/m as lubricant 10. 
This surface tension is 20 degrees C in value measured with the 
DEYUNUI surface tension balance etc. 

[0043] Moreover, using the perfluoro system fluororesin of marketing of 
19 mN/m, critical surface tension applies the fluorine system coating 
liquid in which this fluororesin was dissolved with a spray method in the 
lower limit side of a sleeve 5 at taper section 2b of an imprint type and 
the fixed shaft 2, respectively, carried out stoving of the oil-repellent 
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film 12, and formed it. 

[0044] And continuation rotation was carried out at the rotational 
frequency of 7200rpm under 80-degree C hot environments for 1000 
hours. Then, x estimated that by which liquid bearing equipment was 
disassembled, the lower limit side of a sleeve 5 was observed, and 
leakage and blot 17 of lubricant 10 were observed by the end face of a 
sleeve 5 in what the leakage of lubricant 10 was not regarded as by the 
end face of a sleeve 5 as shown in drawing 3 (a) as shown in O and 
drawing 3 (b). 

[0045] An evaluation result is shown in Table 1. 

[0046] 

[Table 1] 
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Critical surface tension formed [ surface tension ] the oil-repellent film 

12 in the poly dimethylsiloxane of the silicone system of 24 mN/m, 

using the polyol-ester lubricant of 34 mN/m as example 2 lubricant 10. 

[0047] And the end face of a sleeve 5 was observed like the example 1 

except it. The obtained evaluation result is shown in Table 1. 

Surface tension formed the oil-repellent film 12 with the perfluoro 

system fluororesin of marketing of critical surface tension of 12 mN/m, 

using the straight chain mold perfluoro polyether lubricant of the 

fluorine system of 21 mN/m as example 3 lubricant 10. 

[0048] And the end face of a sleeve 5 was observed like the example 1 

except it. The obtained evaluation result is shown in Table 1. 

Surface tension formed the oil-repellent film 12 in the perfluoro system 

fluororesin of marketing of critical surface tension of 19 mN/m, using 

the straight chain mold perfluoro polyether lubricant of the fluorine 

system of 23 mN/m as example of comparison 1 lubricant 10. 

[0049] And the end face of a sleeve 5 was observed like the example 1 

except it. The obtained evaluation result is shown in Table 1. 

Surface tension formed in the perfluoro system fluororesin of marketing 

of critical surface tension of 19 mN/m as oil-repellent film 12, using the 
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hydrocarbon lubricant of 22 mN/m as example of comparison 2 
lubricant 10. 

[0050] And the end face of a sleeve 5 was observed like the example 1 
except it. The obtained evaluation result is shown in Table 1. In the 
combination whose lubricant 10 of an example 1 and an example 2 is a 
hydrocarbon system oil or an ester system oil and whose oil-repellent 
film 12 is one [ at least ] coat of a fluorine system or a silicone system 
Since the surface tension of lubricant 12 was larger than the critical 
surface tension of the oil-repellent film 12 5 or more mN/m, even if it 
performed high-speed rotation under hot environments, as shown in 
drawing 3 (a), the leakage or blot of lubricant 10 in the end face of a 
sleeve 5 were not observed. 

[0051] When the lubricant 10 of an example 3 was fluorine system 
lubricant, the surface tension of this fluorine system lubricant was 
written more greatly 8 or more mN/m than the critical surface tension 
of the oil-repellent film 12, and the leakage or blot of lubricant 10 in the 
end face of a sleeve 5 were not observed like the above. 
[0052] Since the example 1 of a comparison had the difference of the 
surface tension of fluorine system lubricant 10, and the critical surface 
tension of the fluorine system oil-repellent film 12 smaller than 8 mN/m 
which is the range of this invention, as shown in draw ing 3 (b), the blot 
17 of lubricant 10 was observed in the end face of a sleeve 5. 
[0053] Since the example 2 of a comparison had the difference of the 
surface tension of the lubricant 10 of a hydrocarbon system, and the 
critical surface tension of the oil-repellent film 12 of a fluorine system 
smaller than 5 mN/m which is the range of this invention, as shown in 
d rawing 3 (b), the blot 17 of lubricant 10 was observed in the end face 
of a sleeve 5. 

[0054] Here, like the example 1 of a comparison, when the difference of 
the surface tension of fluorine system lubricant 10 and the critical 
surface tension of the fluorine system oil-repellent film 12 was smaller 
than 8 mN/m, when the difference of the surface tension of the 
lubricant 10 of a hydrocarbon system and the critical surface tension of 
the oil-repellent film 12 of a fluorine system was smaller than 5 mN/m, 
both the contact angles shown in dr awin g 2 were about 40 degrees or 
less like the example 2 of a comparison. This result also shows that it is 
easy to generate a blot of lubricant 10 from bearing on such conditions. 

[0055] (Gestalt 2 of operation) Drawing 4 shows the (gestalt 2 of 
operation) of this invention, this (gestalt 2 of operation) — **** — 
loading to the magnetic disk drive of liquid bearing equipment is 
realizable by using the liquid bearing equipment in the gestalt of the 
above-mentioned implementation. 
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[0056] As shown in drawing 4 , in the liquid bearing equipment 
constituted like drawing 1 , the magnetic disk 13 of two sheets is set to 
a hub 6 through a spacer 14, and it is fixed to it on the clamp 15 and 
the screw 16. Lubricant (not shown) is applied to the magnetic disk 13. 
4c and 4d are the dynamic pressure generating slots formed in the 
inside side of a sleeve 5. 

[0057] Lubricant 10 is fluorine system lubricant 10 among the things in 
the gestalt of the above-mentioned implementation, the oil-repellent 
film 12 is a fluorine system coat, and what was constituted so that the 
surface tension of fluorine system lubricant 10 might become large 8 or 
more mN/m rather than the critical surface tension of the oil-repellent 
film 12 can be used for liquid bearing equipment. 

[0058] The thing same as fluorine system lubricant 10 as the gestalt of 
the above-mentioned implementation can be used, for example, a 
perfluoro polyether or a perfluoro polyether derivative can use it 
suitably. Especially, the temperature change of kinematic viscosity is 
small and it is desirable to use the heat-resistant perfluoro polyether of 
a high straight chain mold as a principal component more. As a 
commercial item of a straight chain mold, although John Boleyn M and 
Z by AUSIMONT K.K., Demnum S by Daikin Industries, LTD., etc. are 
mentioned, the thing of a side-chain mold may be used. Conversion of 
independent or the mixing part can be carried out by functional groups, 
such as a hydroxyl group, a carboxyl group, an isocyanate radical, and 
an ester group, and these can be used. 

[0059] Although the critical surface tension of the fluorine system coat 
which forms the oil-repellent film 12 is smaller than the surface tension 
of lubricant 10 8 or more mN/m, and it can use the same thing as the 
gestalt of the above-mentioned implementation, the smallest possible 
thing of 20 or less mN/m has the desirable critical surface tension 
which can take a large difference with the surface tension of fluorine 
system lubricant 10. In this invention, it is required for the difference of 
the surface tension of fluorine system lubricant 10 and the critical 
surface tension of a fluorine system coat to be 8 or more mN/m, and 
they are 10 or more mN/m preferably. Moreover, if both difference is 10 
or more mN/m, the almost maximum crawling force will be acquired. 
[0060] Since both the fluorine system coat which forms the oil- 
repellent film 12, and fluorine system lubricant 10 are the same classes 
as the fluorine system lubricant applied to the front face of a magnetic 
disk 13, it is lost that a polysiloxane etc. sticks to a magnetic disk 13 or 
a head, and causes a failure of operation of the magnetic disk drive 
constituted as mentioned above like [ at the time of using the oil- 
repellent film 12 of a silicone system ], and it is clean and can realize 
the drive of dependability. 
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[0061] In addition, although the liquid bearing equipment which fixed the 
end of a shank was mentioned as the example and the gestalt of each 
above-mentioned implementation explained it, this invention is not 
limited to this and effectiveness with the same said of the liquid bearing 
equipment which carried out both-sides disconnection of the bore hole 
of the liquid bearing equipment with which both ends were fixed, the 
case where a shank is used as body of revolution, or a sleeve is 
acquired. Moreover, two or more kinds of oil-repellent film 12 with 
which critical surface tension differs may be formed in both a sleeve 5 
and a revolving shaft. 
[0062] 

[Effect of the Invention] According to the liquid bearing equipment of 
this invention, it is filled up with lubricant between the body of 
revolution supported by a shank and this shank free [ rotation ] as 
mentioned above. It is the liquid bearing equipment in which the oil- 
repellent film which prevents leakage of said lubricant to the shank or 
body of revolution near a liquid junction side of said lubricant was 
formed. Said lubricant contains one [ at least ] component of a 
hydrocarbon system oil or an ester system oil. By said oil-repellent film 
being one [ at least ] coat of a fluorine system or a silicone system, and 
making surface tension of said lubricant larger 5 or more mN/m than 
the critical surface tension of said oil-repellent film Even if it is use by 
the pyrosphere, and under rotation[ high-speed ]-izing, the crawling 
force of the oil-repellent film can be maintained, leakage of lubricant 
can be prevented good, and reliable liquid bearing equipment can be 
realized. 

[0063] Moreover, when lubricant is fluorine system lubricant, the same 
effectiveness as the above is acquired by making surface tension of 
this fluorine system lubricant larger 8 or more mN/m than the critical 
surface tension of said oil-repellent film. 

[0064] Moreover, according to the magnetic disk drive of this invention, 
it is filled up with lubricant between the body of revolution supported by 
a shank and this shank free [ rotation ]. It is the magnetic disk drive 
which carried the liquid bearing equipment in which the oil-repellent film 
which prevents leakage of said lubricant was formed in the shank or 
body of revolution near a liquid junction side of said lubricant. Said 
lubricant is fluorine system lubricant, and said oil-repellent film is a 
fluorine system coat, and it becomes conventionally applicable also to 
the magnetic disk drive which was not able to be used by making 
surface tension of said lubricant larger 8 or more mN/m than the 
critical surface tension of said oil-repellent film. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section of the liquid bearing 
equipment in the (gestalt 1 of operation) of this invention 
[Drawing 2] The measurement Fig. showing the relation between the 
surface tension of lubricant, and the critical surface tension of the oil- 
repellent film in the gestalt of this operation 

[Drawing 3 ] The mimetic diagram of the sleeve end face in the example 
and the example of a comparison in a gestalt of this operation 
[Drawing 4] Drawing of longitudinal section of the magnetic disk drive in 
the (gestalt 2 of operation) of this invention 

[Drawing 5] Drawing of longitudinal section of conventional liquid 
bearing equipment 
[Description of Notations] 

1 Base 

2 Fixed Shaft 

2a, 2b Fixed shaft taper section 

4a~4d Dynamic pressure generating slot 

5 Sleeve 

6 Hub 

10 Lubricant 

12 Oil-repellent Film 

13 Magnetic Disk 
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3. In the drawings, any words are not translated. 
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[Drawing 4] 
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[Drawing 5] 
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